Evidence for sympathetic and adrenal involvement in the immunomodulatory effects of acute morphine treatment in rats.
The present study examined the involvement of the sympathetic nervous system and the hypothalamic-pituitary-adrenal axis in the immunomodulatory effects of acute morphine treatment in rats. Chlorisondamine, a ganglionic blocker, was used to assess the involvement of sympathetic and sympathoadrenal activity. Adrenalectomized rats were used to assess the involvement of the adrenal cortex, which is regulated primarily by hypothalamic-pituitary-adrenal axis activity, and the adrenal medulla, which is regulated primarily by sympathetic activity. The results showed that both chlorisondamine and adrenalectomy antagonize morphine's suppressive effects on the proliferative response of splenic lymphocytes to concanavalin A (Con A), lipopolysaccharide or ionomycin/phorbol myristate acetate. Chlorisondamine, but not adrenalectomy, antagonizes morphine's suppressive effects on phytohemagglutinin (PHA)-stimulated proliferation of splenic lymphocytes and interferon-gamma production by stimulated splenocytes. Adrenalectomy, but not chlorisondamine, blocks morphine's suppressive effects on the proliferative response of blood lymphocytes to Con A or PHA. Neither chlorisondamine nor adrenalectomy alters morphine's suppressive effect on splenic natural killer cell cytotoxicity. Collectively, these results suggest that sympathoadrenal activity is involved in the suppressive effects of acute morphine treatment on the proliferative response of splenic T and B cells to Con A, lipopolysaccharide or ionomycin/phorbol myristate acetate. Morphine's suppressive effects on the proliferative response of splenic T cells to PHA and the production of interferon-gamma by stimulated splenocytes also involve sympathetic activity, but not sympathoadrenal activity. The results suggest further that morphine's suppressive effects on the proliferative response of blood T cells to Con A or PHA do not involve sympathetic activity, but rather adrenocortical activity. Neither sympathetic nor adrenocortical activity appears to be involved in morphine's suppressive effect on splenic natural killer cell cytotoxicity.